Self-Assembled Tetrahedral DNA Nanostructures Promote Adipose-Derived Stem Cell Migration via lncRNA XLOC 010623 and RHOA/ROCK2 Signal Pathway.
Self-assembled tetrahedral DNA nanostructures (TDNs) with precise sizes have been extensively applied in various fields owing to their exceptional mechanical rigidity, structural stability, and modification versatility. In addition, TDNs can be internalized by mammalian cells and remain mainly intact within the cytoplasm by escaping degradation by nucleases. Here, we studied the effects of TDNs on cell migration and the underlying molecular mechanisms. TDNs remarkably enhanced the migration of rat adipose-derived stem cells and down-regulated the long noncoding RNA (lncRNA) XLOC 010623 to activate the mRNA expression of Tiam1 and Rac1. Furthermore, TDNs highly up-regulated the mRNA and protein expression of RHOA, ROCK2, and VCL. These results indicate that TDNs suppressed the transcription of lncRNA XLOC 010623 and activated the TIAM1/RAC1 and RHOA/ROCK2 signaling pathways to promote cell migration. On the basis of these findings, TDNs show a high potential for application in tissue repair and regenerative medicine as a functional three-dimensional DNA nanomaterial.